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(54) RECEIVER ESTIMATING MAXIMUM LIKELIHOOD SERIES 
(57)Abstract: 

PURPOSE: To improve the reception characteristic with less processing 
quantity. 

CONSTITUTION: The receiver is provided with a transversal matching filter 5, a 
transmission line estimate circuit 9 estimating an impulse response of a 
transmission line, and a state estimate circuit 6 estimating a transmission 
symbol series from an output of the matching filter 5 based on the estimated 
impulse response. Then the transmission line estimate circuit 9 sets a time 
interval to the estimated impulse response so that a largest sample points in the 
order of the amplitude from a sample point having the maximum amplitude 
corresponding to a tap number of the matching filter 5, sets a tap coefficient 
based on only the sample points in the time interval and estimates a 
transmission symbol series. The optimum impulse response of the transmission 
line whose length is NT is estimated by implementing the amplitude comparison 
of the signals without calculation of a square sum of the amplitude of the signals. 



a ia 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiners 
decision of rejection or application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C): 1998,2000 Japan Patent Office 



http://www1 .ipdl jpo.go jp/PA 1 /result/detail/main/wAAAa 1 2953DA405292 1 39P 1 .htm 



02/04/08 



U9)B*B#!W ( J P) C12)'4i'5B^rt : 4i , $R (A) (.umvtm&JiMtt 



#R§ 5 P5-292139 

(43)&gflB ¥;£5^ (1993) 11J35B 



oDint.ci. 5 ttsyara jfrtssa*^ fi awa^ssf 

H0 4L 27/22 D 9297- 5 K 

27/38 

9297-5 K H 0 4 L 27/00 G 



C2dwh#-* 


#J5B¥4- 96446 




000000295 










(22){B$B 


¥$4^ (1992) 4J316B 




JfcjRlltfiEjfc/ S7#12-^ 






(72)$M8* 


'Mf SI 








JfcR«S6Eifty'FllTB7#12-!9' ffrS^X 














(74)ftSA 





(54) **»?iJ«3£S«« 



(57) 

coffin L7t>r w^i/x/ss^stwjs^^^^ 5<om 



Aft 



LPP 



A/D 



' — X — 



IT 



a 



* 10 



11 



12 



1 

■TSeiieSffi^Iel^i, c©£«Bfc«!jg|niJ6-ClliJSUfc 
-f :"^l/XJE»*3S»::lliFE©S-&"7<f sk*©UiA*&& 

tfiE©*^?*^©* ^ttCSTHEU **© 

ly#l*flr«±©tR«*W*-4*t># < ©■fry^k'Si* 
^tr«fc9tti«MlfflBI*»jeL. C©B#ffl[ailrt©-9->-/ 
yk^.©-?»-£-S{wfiie©^7 4)\,9<aj? y ;/#$:©f9:5£ 
«tWE©tt««iSEi«»-*iijsafe«">>^i'yii©«t«i 

[*W©»lBttlftiM3 
[0 0 0 1 ] 

«K*jt^Tfln^n*«*»5"j«*s«««w«-r**>© 

[0 0 0 2 ] 

[*£*©&*] «e*©c©«©*jC3RyMs«a««K-3 

I^TI^n TIEEE Journal on SelectedAreas in Communi 
cations, Vol.7, No. 1. pp. 122-129, January 1989 J 

it. v^f-/<xe»Ki5ja«a»aiRtt7*-y>^© 

€-M{S-r S tz tt> iz . «* * WflBSSflttt* fflt>4dia< 

©W****«*:7^k*-ei**Lfc». flM**fV 
;MbU a*«©S«**/WM-*^:7^k**au 

* © & IzTJbzf*) XA*/B t, >Ti£« -> V *VU 

*SXffi^-rst>©T*So Ste 7* -**©*?:/«» 
I*, t=-^ ©MS©h1j* fclispfr Ur^SS©^ 

Lfc-r v/^kxi&gii, a«v'»j?yi'©a**«©/c«> 

*a*?tt7x-5?^^©T-ci±> dn»=j;*9&ft*»flt 
■r*flji©ai*B<s<bg««itt«LT, a»<cs«<i»tt* 

St«. bfrU S-&7-f;k^©^v^»3&***<<ia 

Li><t#x.^nT^/c 0 o#>u ahem:, vt^m 
[0 0 0 3 1 «**y««i«ft««t?tt» *&»:js*/hs < 
**-r s «-^©* >^jaJB*T 

il/T, SE-&7 4/k*©*,r:/»W;N = r/T+ 1 i"T 
«C4^^, fSU C©Kt^Ji, ffi»*$*«J9Jti/T 



(2) *&B8¥5 - 2 9 2 1 3 9 

2 

^(SSflis autocar «k»> t>fi^«H»r'«oTJfc*«oT 

'«^xjs»K3«-r*^©jgiifflNT©»as<c»»)5?iix 

Kbtt»cgSK£-#-4i, S«#tt©3&<t*^i;*. c© 

10 XZHoK-tZ&mifiibZo ±K©*ttKi5«*ti*J:-5 
C «*H\ JBIfflNTrt©-i"*^*<«*Kni:*J:'5<= 

[0 0 0 4] 

»MLfc«E*©«3C»JI«3£S««IK*J^TI±x S8BN 
T rt©fflT*Jt* VM**«IM NTWHOW £T©{4ff K 

©-*fn©fr#-e*>-5fca6^ c©<4E©^©/cai)Jc^: 
£ tttH*fi*<s&S-c* * i t > -5 HajA*<& oft. *: 
20 *»»J!©a»li> tW«*«^X<*««tt©JiW' l « 

[0 0 0 5] 

[IWB**«fe-f *fc»©*«J *$8»J3M\ WE©WMBj8i 
— 9-^©ft^-7 * ;k* £> fe&SS©^ >'<J\>XH&&& 

t,mm->> #;uyn*«jE-r s*tfflfla£GiB& 

*3RyH»^«flWBK*?^T. Biife©fe^»S«l^lHjeS^s 
30 Jt^Ufc'f >/<;k*JEig£* BilEOfi^^^^©^ «y 

«^c©««*W#-**>^k*^ 
^(■©^SttWlc^feSaMt U*c^ffiJH±.©lfi«*«" 

■r -as < ©* >^k«*-&t?J: v ttKnatamzwiM 
^©i^iHiiHiHrtc-s-v^ujSio^asKmE©*^ 

S««*«*Ufct»©T**o 
[0 0 0 6] 

[f^ffi] *3SEB^i:j:titfs ^±©J:-5fwJgX^J»^S 
40 ««*«JiRUfcfc«>% fllfl-fiWa©— 3RlB©W-»*^f-5 - 
<t /i < «#©$BlliSltiK*^ ^IjTfiSNT ©fMKEe 
iStto-f >/<;kXf5S*«IJeT#5o c©/c46> ±E© 
raHjS*»»T**©T**o 

[0 0 0 7] 

[^M^J] El 1 tt, *»"Jl©«3C*WI«l3£«fflMII©*» 
^ (JKT» L P FilEiO-TS) . 4 JiT^-n^/x-f v 5 



(3) 

3 

8<±#&iSr£E18&. 9 Bltt. 10li 

mfeM&, 1 1 attfitt^ott* i 2 iiflt*iS6ai BI&-C 

^Ufc*MJB«»«©«*&<H*r*. c©«^li. 

/<>K«^CSE«*n4. CCDiS. Sff3#5£*"<Q P S 
K^MSK£l^fcitX£WS©#*^*fttf* BlfflJ* 

^ifiXj*5-©2o*<aiA*n*o -©*£•. Hie*? 

^T, JSK83£&I5]!& 2 £(|*Mu £T|f3|*@£it£©2o 
©«***&» 9 Cfcfcfc*. fflft&Kaiil!&2fr£© 10 

#-^j±. l p f 3izts^~cmmmm& : &®ft<Dm^£m 
&sfts 0 *l-c. c©?^ v^mi-^. z-rm-s? 

[ 0 0 0 8 ] B 2 5 OH*«**t^D 

y^H-e*«. B2K*l'T, 13ttA**?s 141* 
fflUtSIBk 15liW*»^ 2 1. 2 2. -. 2N(*iI 
5SB6&. 3 0. 3U-, 3Nt*$fflelflK CO. C 

1. Cmtfy-fmUL-Cib&o 0 2{i. t,>*3i<}>S h 

5©*&irSttS-r*H<ttt-pTl** 0 a*sikj-i 3*><a, 

ja»T©aiEi»ia*wr<5aHEi3i8 2 1.22. -. 2 

NtMU A*** 1 3£jIS£[h]&2 1. 2 2.-. 

2N^t,©^n j e'ti©ai^f^-^ fmsiBB 3 0. 3 

1. -. 3 NKfc^T^ft^'ft^ -yT^JfcC 0. CI. 

CN^^^ti. ftrttmcfti 4-ecft«i©ai;Wf 
*£Tinjsc LTs HJAEitti 5-vai*j;*ftSo esxn 

^»^*aco, ci. c n tiffins 4/j: s o 
^•y^gfcCO. ci. -. CNii, *Mf©SB«*«/h 

<bt-S&£7 4;k*£LTl*fl^SfcttK:tt. te&SS© 

* ^^i/^ifts©ii9ias«6«**aitt4 «fc •? cbbe-*- 

S#ga<£So Cftl*. »ifi-r*«ttt95£EIB&8fc:*si* 
TfrfrftSo 

[0 0 0 9101 KfclpT. fS-&7-f ^ 5#^©HJ:& 
<f#li. «tJBf6»ll*6C*>t^T. ai«->>*Vl/*flKC 
fi£5EU &^a<ffi^f^aj#^7^t«#£ftS 0 ViSS 
fiSHB6K*!^5fttJ|Sli. iltt kf* b'TVU =/ U X 40 
A£flH,iT*f*>ft.5o t*^fcTTyP=f 'J XA(i. > b U -y 

?i«ftfft*Wfiia*JSivt* U^«->> 

^i/taRttKiBwajefsfe©^**- *lt. c© 

^ h 'J ? ?*W-jrr*fcJi>K<Ka&tt©-f' 

i^SSft^lslK 9 eaS»©-Y >/^l/XJSS©«5£* 
ft^o 50 



#M¥ 5 - 2 9 2 1 3 9 

4 

[0 0 1 0] HSfiU Jta-r-f v^l^I&iilfKfct^T 
ffll^ti5/<-x Kt^©flt*W**-*-H"C**o en 

{±. bwh©?*.* s^ubihub ^^tat^sg sm-> 

U - - V r JRW i "f tf ft S fi«fleTSBffl©3RyyjW£ £ ft 

xt^s., -© b L/-->^yiji±. a*, 

©ffiB.ttft IU BffiM«tt**rr S J; 9 KJ£«> Sft-U •> 

So 

[0 0 1 1 ] 0 1 Kfcl^T.. fe^Kit^HSS 9 -CJi. 
©«f©fflr^f6*lHllft 1 2K*>^Ts C©hU-— 

i^HE-^tts fiJSEIg&l Otcfc^T. A/D^g*l!g& 
Mr-hQ)^* S?*>lHR* 6ft*,, d©*a 

^tro^fe^sEii o©aj*«^is eastt©^ 

XJEfrg©Jtj£M£;P LTt^So 

tO 0 1 21 0 4 ji. G3&tt©W W<;l/XI&«F©0!l*j5* 
-rat?* So (a) li vyi/^^x^/jri (b) {* 
v;l'^<X;to&S^©0J£*LTt,'>S o ^ISW©B^ 

-saiiaNTj;»j ts^jtsra. *im«:-tt-<»^**©iit 
^ft5 0 c©/cto. ea»©-f >/<-»i/^iKs©if©w 

4-£o c©teS©!9;^*s 0 l {c*5y^<4«i9:^is]is l 

©fi£a<Jfci|s?fc)$£^£#f;:{*, 04 (a) ©*v^^r»] 

W>fil=tt*J;^irrfttffit^ U*^t. 04 (b) ©A 
oM^r&l^EP(c^-r«j;9 fw. < aftfc^yPf-/<X3&< 
7C^^tg^WrS*feiI'J&©W75©t: 0 - 

-Sttg^ia^ 1 1«> J«±©Ci*i®-rc};9^«iaN 

[ 0 0 1 3 1 El 5 (i. teg^lHlfiS 1 1 l-*J^ SffiSIS: 

£©Gj£S&©'f >/N°;uxiS^©fiS-9-V7°;k^.ico^ 
T. f5*S©7<#^lll^-f->7 0 ^f)$K*3lfe^^.'So -ft 

< ©-9" N T AS «fc -5 I- - ©WW N T©{4 

Si. 0 4 (a) ©*t ^#|p].Si®9cEp-r-^-r J:9«C. 
e^^-TftSCttc^S,, C©/c»6. -?i6^i6/- 



(4) 



#B3¥5 - 2 9 2 1 3 9 



lick*) t>/jN£i>t6fr!l±> m&-tZJ:r>iZ-rz>o S5T 
fc, 0 5T'li. OTJNT£ [TR, ±R] 
[0 0 1 4] H 1 Ct^T, &fi!!25£[s]g& 1 1 (i. CO 

LT«KeLfcJiiiraNTrt©Nffl<oea6tt©'f >'< 

men >'*j\sxfc®<DMfey>7ju&<Dmm#'&%£ 
* 0 ^m^iai«S6ii. d©Nfli©e2§g&©f > 

*:»©.* h y y ^©WIStKttfl-i-So 
[0 0 15] 

titf. «*fi«0— *jfti©iH»:* : »T-5ci:«:<fll#©« 

[0 2] at^^^OflftftW^-r^Oy^H 



[0 3] vm^om&m&K-tm 

[0 5] *&W<Ofam , &T)\>zi*)Xl*<Dm$:&-t-ja 
[flF^©t&BJ] 

3 -f 
10 5 

6 tKSHfSilgS 

8 ttftkiKsma 

9 esi^«i^@g& 
i o m^iies 
i i {sieia:^iiis& 
1 2 ire%&iBift 

1 3 AAW?- 

1 4 in^iaiss 

20 1 5 iHt}^ 

2 1. 2 2. 2 N 

3 0. 3 1. -. 3 N 
CO. CI. CN 



mm®® 




7 4 A'* 
K 



F~ 



8 



10 



7 

-SO 



11 



12 



- 2 9 2 1 3 9 



[0 2] 




SS7 t jv;o«itH^$t^ii y 9tS 



[E13] 



TB 






t-9 


7B 


GP 


3 


58 


26 


58 


3 


8.25 



TB:r-Af>t GP:tf-MI9 



[0 4] 




NT 



(6) 



ftm^-S - 2 9 2 1 3 9 



[0 5] 



iSffi <d * § v > jug k * > 7;n$ RIJ £ & ~Cff -5 



YES 



-JK = K + 1 I 
ft 



YES 




i = _hlEi$-TI£ 




i = ±PB-TBB& 




YES 



TIE = TRB& 




YES 



NO 



TPS = TJB- (NT-±pg + T(S) /2 



